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M. Bigot). These have been correlated with others near Cher- 
bourg, and described as underlying the "gr~s Armoricain." The 
Alderney grits, therefore, form part of a series which can be traced 
over 30 miles, and which belongs to the Upper Cambrian (of Lap- 
worth). 

Remarks were made on the Jersey conglomerates (Ansted's con- 
jectural identification of these with the Alderney grits being ap- 
proved), on the resulting evidence that the Jersey rhyolites are not 
Permian, but Cambrian at the latest, on the still earlier age of the 
Guernsey syenites and diorites, and on the antiquity of the 
Guernsey gneisses. 

2. "On  the Ashprington Volcanic Series of South Devon." By 
the late Arthur Champernowne, :Esq., M.A., F.G.S. 

The author described the general characters of the volcanic rocks 
that  occupy a considerable area of the country around Ashprington, 
near Totnes. They comprise tufts and lavas, the latter being some- 
times amygdaloidal and sometimes flaggy and aphanitie. The 
aphanitie rocks approach in character the porphyritic "sehalsteins " 
of Nassau. Some of the rocks are much altered; the felspars are 
blurred, as if changing to saussurite, like the felspars in the Lizard 
gabbros. In  other cases greenish aphanitic rocks have, by the de- 
Composition of magnetite or ilmcnite, become raddled and earthy in 
appearance, so as to resemble tufts. The beds are clearly inter- 
Calated in the Devonian group of rocks, and the term Ashprington 
Series is applied to them by the author. Although this series pro- 
bably contains some detrital beds, there are no true grits in it, 
Stratigraphically the series appears to come between the Great 
Devon Limestone and the Cockington Beds, the evidence not being 
discussed by the author, however, so fully as he had intended, as 
the paper was not completed. 

X.  Intelligence and Miscellaneous Articles. 
O1~ A POSSIBLE GEOLOGICAL ORIGIN OF TERRESTRIAL MAGNE- 

TISM. BY PROFESSOR EDWARD HULL~ I~I.A.~ LL.D.~ F.B.S.~ 
DIRECTOR OF THE GEOLOGICAL SURVEY OF IRELAND. "g" 

T H E  author commenced by pointing out that  the origin and cause 
of terrestrial  magnetism were still subjects of controversy 

amongst physicists ; and this paper was intended to show that the 
earth itself contains within its crust a source to which these 
phenomena may be traced, as hinted at by Gilburt,  Biot, and 
others;  though, owing to the want of evidence regarding the 
physical structure of our globe in the time of these observers, 
they were unable to identify the earth's supposed internal 
magnet. 

The author then proceeded to show cause for believing that 
there exists beneath the crust an outer and inner envelope or 

* Communicated by the Author, being an Abstract of a paper comma- 
nicated to the Royal Society~ 16 May, 1889. 
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"magma " - - the  former less dense and highly silicated, the latter 
basic and rich in magnetic iron-ore. This view was in accordance 
with these of Durocher, Prestwich, Fisher, and many other geolo- 
gists. The composition of this inner magma, and the condition in 
which the magnetic iron-ore exists were then discussed, and it was 
shown that it probably exists under the form of numerous small 
crysVals with a polar arrangement. Each little crystal being itself 
a magnet and having crystallized out from the magma while this 
latter was in a viscous condition, the crystalline grains would 
necessarily assume a polar arrangement which would be one of 
equilibrium. Basalt might be taken as the typical rock of this 
magma. 

The thickness and depth of the magnetic magma beneath the 
surface of the globe were then discussed, and while admitting that 
it was impossible to come to any close determination on these points 
owing to our ignorance of the relative effects of increasing tempera- 
ture and pressure, it was assumed tentatively that the outer 
surface of the effective magnetic magma might be at an average 
depth of about 100 miles, and the thickness about 25 or 30 miles. 
The proportion of magnetic iron-ore in basaltic reel, s was then 
considered, and it was shown that an average o6 10 to 15 per cent. 
would express these proportions ; and assuming similar proportions 
to exist in the earth's magnetic magma, we should then have an 
effective terrestrial magnet of from 2zx to 3 miles in thickness. 
The thickness is, however, probably much greater. 

Instances of polarity in basaltic masses at various localities were 
adduced in order to illustrate the possibility of polarity in the 
internal mass. 

The subject of the polarity of the globe was then discussed, and 
it was pointed out how the position of the so-called " magnetic 
poles " leads to the inference that they are in some way dependent 
upon the position of the terrestrial poles. 

The author regarded the double so-called " poles" as merely loci 
due to protuberances of The magnetic magma into the exterior non- 
magnetic magma, and that there was really only a single magnetic 
pole in each hemisphere, embracing the whole region round the 
terrestrial pole and the stronger and wealcer magnetic loci, a n d  
roughly included within the latitude of 70 ° within the northern 
hemisphere. 

I t  was pointed out that the poles of a bar-magnet embrace a 
comparatively large area of its surface, and hence a natural terres- 
trial magnet of the size here hypothecated may be inferred to 
embrace a proportionably large tract for its poles. 

I n  reference to the question why the magnetic poles are situated 
near those of the earth itself, this phenomenon seemed to be con- 
nected with the original consolidation of the crust of the globe, and 
the formation of its internal magmas. 

I t  was pointed out that, in the case of the magnetic magma the 
process of crystallization and the polar arrangement of the particles 
of magnetic iron-ore would proceed in a radial direction. The 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
2:

59
 2

9 
Ju

ne
 2

01
6 



Intelligence and Allscellaneous Articles. 73 

manner in which the phenomena of magnetic intensity, and of the 
dip of the needle at different latitudes could be explained on the 
hypothesis of an earth's internal msgnetic shell, such as here de- 
scribed, was then pointed out ; and the analogy of such a magnetic 
shell with a magnetic bar passing through the centre of the earth 
was illustrated. 

The author then proceeded to account on geo-dynamical principles 
for the secular variation of the magnetic needle, and also to show 
how the objections that might be raised to the views here advanced, 
on the grounds of the high temperature which must be assumed to 
exist at the depth beneath the surface of the magnetic magma, 
could be met by considerations of pressure, and on this subject read 
a letter which he had received from Sir William Thomson, F.R.S. 

In  conclusion, the author stated it was impossible in a short 
abstract to go into the details of the subjects here discussed, and 
for further information the reader nmst be referred to the paper 
itself. 

NOTES ON METALLIC SPECTRA. BY C. C. HUTCHINS. 

In  the work herein described an attempt has been made to deter- 
mine the wave-length of several metallic lines with something of 
the precision with which wave-lengths of solar lines are known and 
tabulated. 

I t  has been repeatedly pointed out that wave-lengths of metallic 
lines from the determinations of the best observers are liable to 
errors of one part in 3000 or 4000 ; while Rowland has given us 
the position of a long list of solar lines correct to one part in 
500,000. ] t  is too often forgotten that Thaldn used a single bisul- 
phide-of-carbon prism in his researches, and that consequently his 
places can in no sense be considered standards of precision for the 
more powerful instruments of the present time. 

The spectroscope employed in the present work has a large flat 
grating with ruled space 5 by 8 centim. Upon the margin of this 
grating Professor Rowland has written: "Definitions exquisite." 
The collimator and view-telescope are combined in a single lens, an 
excellent objective by Wray, 6 inches in diameter, 8½ feet focus. 
The radius of curvature of the back surface of this lens equals its 
focal length, so that the ray reflected from this surface passes back 
to the slit, and an.}" objectionable illumination of the field is avoided. 
All parts of the instrument are so contrived that it is operated 
without the necessity of the observer leaving his seat at the eye- 
piece. A heliostat and achromatic lens of 5-feet focus form an 
image of the sun upon the slit. Thus arranged, the instrument 
easily performs all tests of spectroscopic excellence with which the 
writer is familiar. To produce the metallic spectra an 8-inch 
spark, condensed by a number of jars having about six square feet 
of coated surface, has been employed. The spark is produced 
immediately before the slit, the jaws of which open equally. The 
coil is operated sometimes by a dynamo, and sometimes by the 

-P£il. Mug. S. 5. Vol. 28. No. 170. July 1889. G 
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